CANADIAN ENTITLEMENT DETERMINATION
for

1967-68

This study was made for the purpose of providing an estimate of the
Canadian Entitlement to downstream power benefits during 1967-68 based on
advancing the intial closure of Duncan by one year.

The Canadian Entitlement computations were based on procedures set
out in Annex B of the Treaty and in Articles VIII, IX, and X of the Pro-
tocol.

The Canadian Entitlement was computed to be:
Dependable Capacity = 176 mw
Average Annual Energy = 95 mw

The following tables and chart are attached and summarize the study.
Where possible, the illustrations are presented in the same format as used
in the November 1963 Technical Report of Work Group No. 1, titled "Deter-
mination of Canadian Downstream Power Entitlement."

Table 1. Computation of Canadian Entitlement - 1967-68

The essential elements used in the computation of the Canadian
Entitlement as provided in Paragraph 2 and 3 of Annex B are
shown in this table.

Table 2. S of Power Regulationa for 1967-68 for the Computation of
Canadian Entitlement to Downstream Benefits from Early Closure
of the Duncan Project

This table summarizes the Step 1, 2, and 3 regulations by pro-
Jjects. Capability data is the actual capability from the regu-
lation studies and do not reflect adjustments for encroachment.

Table 3. Determination of ILoad Shape for Steps 2 and 3, 1967-68 Canadian
Entitlement Computation

The load shape for Steps 2 and 3 carry the same ratio between
each month and the annual average as does the Pacific Northwest
area load. The Northwest area firm loads on this table were
based on the current West Group Forecast data, adjusted to in-
clude Idaho Power Company, Montana Power Company west of the
Continental Divide, and a small increase in the BPA firm load.
The Grand Coulee pumping load is also included in this estimate.



The firm load for Steps 2 and 3 is computed as follows:

Table L.

Table 5.

Table 6.

(1) Estimate the hydro prime power;
(2) Add the thermal from Step 1 less reserve;

(3) Multiply (2) by the ratio of the area annual average
firm load to the area critical period firm load to
obtain the annual average firm load for Steps 2 or 3
(the ratio used in this study was 0.9658);

(L) Pro rate the average annual determined in (3) by months
in the ratio that each monthly area load bears to the
annual average area load; and

(5) Subtract the thermal in each month to obtain the
monthly firm hydro load. The average annual hydro
load for Steps 2 and 3 also becomes the firm energy
considered usable according to Annex B, Paragraph 3(a).

Estimated Distribution of Canadian Average Annual Energy
Entitlement

The 190 mw gain in average annual usable energy was allocated

to each base system project in proportion to its average annual
gain. One-half of this allocation is the Canadian Energy En-

titlement from the project.

Estimated Distribution of Canadian Dependable Capacity
Entitlement

The Canadian dependable capacity entitlement of 176 mw was
allocated to each base system project in proportion to its
gain in prime power.

Adjustment for Estimated Encroachment -- Mid-Columbia Projects,
ime Power and Average Annual Energy

This table shows the encroachment adjustments which were
applied to the Mid-Columbia project energy capabilities prior
to making the allocation of Canadian Entitlement. The en-
croachment computations were based on data currently being used
for Coordination Agreement purposes with the exception of Wells
and Chief Joseph. The encroachment for these projects was
based on data derived from recent tests at Chief Joseph to
simulate operation with and without Wells.



Chart 1.

Secondary Energy Duration Curve, 1967-68, Steps 2 and 3

This chart is a duration curve of the secondary energy for
Steps 2 and 3. The secondary energy is the capability each
month which exceeds the firm hydro loads shown in Table 3.
The usable secondary energy shown in average megawatts for
each step is computed in accordance with Annex B, Paragraphs
3 (b) and 3 (c). The "other usable secondary" was computed
on the basis of LOf of the remainder after thermal replacement.
The thermal replacement was limited to the existing conven-
tional thermal energy capability after allowance for reserve
(L33-22=411 mw) since the NPR was assumed to be on dual
purpose operation and not replaceable.

The following tabulation shows the ordinate values for usable
secondary energy:

Step 2 Step 3

Thermal replacement n k11
Other 1,070 1,120
Total - mw 1,L81 1,531

BPA - Branch of Power Resources
Power Capabilities Section
June 23, 1966



TABLE 1

COMPUTATION OF CANADIAN ENTITLEMENT
1967-68

Generation Figures are in Average Megawatts; Load Factors, in Percent

Determination of Dependable Capacity Credited to Canadian Storage

Critical Period Average Rate of Generation with Canadian Storage, Step 2 6,752
Critical Period Average Rate of Generation without Canadian Storage, Step 3 6,495
Gain Due to Canadian StOTage =« « « o« « s » o s o s o s s s s » s » + & = 257

Estimated Average Critical Period Load Factor -- Percent . . « + « ¢ ¢ « « T73.053
Dependable Capacity Gain 1/. « « o ¢ o ¢ o ¢ o s o o o o o o s o o o o o o 352

Canadian Share of Dependable Capafity . . « v o v o ¢ o o o o ¢ o ¢ o o o o 176

Determination of Increase in Average Ammual Usable Energy

Step 2 (with Canadian Storage)

m‘ml F‘im Wdro Enerw. L L] - L] a0 . - - L] - . - L] - - - . - - L] L - 6’437
Thermal Replacement ENETrZY « + « o« o s o = o o o o o & s & s o s s s o 341
Other Usable Secondary ENETEY « « o« o o o o o o o o o s o o s o o s s o » 763
System Annual Average Usable ENergy . + o« « o o o« » o o « o o o o o & 7,591
Step 3 (without Canadian Storage)
ARANAY PN RYAYO BABPEY o o o o o % wio w % 5 o § % 606 @ & 5 & & 08 6,238
Thermal Replacement ENe€rgy .« « ¢ ¢ « « o s s « o o s o « « s s o o s s » 347
Other Usable Secondary ENeTZY « « + « s o s s o o s o o s s o o s s o s s 816
System Annual Average Usable ENETrgy . « + + « o o o s s s s o o s s s & 7,401
Average Annual Usable Energy Gain « « ¢« « o ¢ 4 ¢ ¢ o s o o o s o o o s o » 190
Canadian Share of Average Annuasl Energy Gain . . « ¢ o o o o o « o o o » & 95

1/ Dependable capacity gain credited to Canadian storage equals gain in critical
period average rate of generation divided by the estimated average critical
period load factor.

BPA - BPR 6/23/66



TABLE 2

SOMMARY OF POWER REGULATIONS FOR 1967-68
PR THE
CONPUTATION OF CAMADIAN ENTITLEMENT
70 DOMNSTREAM BENEFITS FROM
EARLY CLOSURE (F THE DUNCAN PROJECT

Y Y Iy S
Trltical cal
Momber| Installed Jarmary Pericd Jarmary Pardod Average January Peried Averege
of Peaking Usable| Pealdng Averags Usable | Peaking Averags Anoaal Usabls | Peaking Average Anoual
PHOJECTS Dnite |Capacity | Storage|Capability|O on | Storsge|Capability] Generation| Generation| Storage|Capatility] Osneration| Genarstion
Bv | 2000 AY] e = 1000 AF] wv - v AY| e -~ =
CANADTAN
Duncan 1,02 1,02
BUSE SYSTEM FEDERAL
Hungry Horse k 328 3,164 169 208 3,008 m az 100 3,008 278 a2 100
Albeni Falls 3 43 1,155 23 5 1,155 2 %5 2k 1,155 3 25 24
Orand Coules 1842 2,294 5232 2,11 1,k25 5,072 2,119 1,366 1,786 5,012 2,13 1,292 1,767
Chiel Joseph 16 1,280 1,280 Th2 1,280 né 995 1,260 675 976
loe Rarbor 3 310 o 167 o 169 21 no 169 23
l;'l:rr 6 u’. 1,127 1,127 589 1,127 518 H,Ji 1,127 558 !;:
Toe Dadiss W 2,208 1,086 62 1,286 w0y %08 1,286 8 %00
Bormaville 10
BASE STSTEM NOM-FEDERAL
Kcotenay Lake (Canadian) a7 (23] M
Korr 3 18 1,49 i1y 17 1,19 179 15 123 1,29 iy 15 123
Thompson Falle 6 W n ¥ 3 »n ¥ 33
Hoxon Rapide M k30 m By 17k () 178 220 [ i 220
Cabinet Oorge b 230 20 uz 2% m m 230 b5 %
Box Canyonm b ™ 79 0 s a 57 v ST
Cosur d'Alens Laks and
Long Lake = "3 )
Wells 0-9 618 as ) a8 xno 2 618 29 35k
Chalan 2 b 6 52 kT 616 52 k9 L3 616 52 L9 b3
Rocky Reach 7 ns mns b5 ns k51 616 ms L2 606
Rock Island 10 159 159 136 159 e U3 15% 126 w1
Wana o 10 ] 985 b0} 966 3% 599 986 369 591
Priest Rapids 10 n2 nz mn z 379 565 nz 3%0 558
Brownles : go $80 kSO 267 7k k5o :6’ 265 Tk :150 329’ ;os
TOTAL BASE STYSTEN KTDRO 12,08 15,200 12,123 6, %04 U, 02 12,149 6,752 8,701 13,000 12,164 6,495 8,629
ADDITIONAL STEP ) FROJECTS
0~k 632 632 32
Hells Camgon 0-3 142 L2 1
m.zm Flante 153 1Ly 85
Subtotal Eﬁ" "& rjg' "H;
TOTAL HYDRO RESCURCES 13,759 15,475 13,kbL 74633
THERMAL RESOURCES 1/ 1,339 1,05 L.015 ¥ 1,005 ¥
TOTAL RESOURCES (HYDRO AMD THERMAL) 1L,783 8,88
@S 3/ 08 2
RESCURCES AVATLABLE FOR LOAD 13,575 8,626
ESTDMATED LOAD
Pacific Northwest Ares 1k, 529 9,951
Less Independent Rescurces =
Subtotal ¥ »
Flus Canadisn Betitlesset 116 »%
SYSTEM LOAD 1,555 8,387
SURPLUS OR DEFICIT 2,020 239
CRITICAL PERIQO:
Ends : April 15 1;5‘? April 15 557”” 15, i?ir””’
'y April
Length (Momthe) s Nontns 7 Mutha 7 Kontha
STUDY IDENTIFICATION 681 ] 0.2 68-3
1/ Includes 786 s peak and 582 mw energy from NPR under dual purpose operation, 466 == peak and 391 sw energy fros existing thermal plants and 67 mw peak and

42 mw energy from miscellanecus contrscts. The WPR ligures rellect an adjustment for reserve requiresents,
Peak reserves are B%X of peak load; energy reserves are 5% of the net thermal capability after deducting WPR.
Thermal replacement in Bteps 2 and 3 was limited to 411 ™, which is the total conventional thermsl less 27 mw reserve.

o

EPA - Branch of Power Resources
June 23, 1966




Determination of Load Shape for Steps 2 and 3
1967-68 Canadian Entitlement Computation

Pacific Northwest Area Load Step 2 Step 3
Load Factor Total Thermal Hydro Total Thermal Hydro
Peak Avg. Percent Firm Load Firm load Firm Load |Firm Load Firm Load Firm Load
7 2/ i 2/

July 11,664* 8,867 76.02 6,848 993 5,855 6,621 993% 5,628
August 11,802% 8,993 76.20 6,946 993 5,953 6,715 993 5,722
Sept. 1-15 12,047* 8,946 74.26 6,909 993 5,916 6,680 993 5,687
Sept. 16-30 12,047* 8,946 74.26 6,909 993 5,916 6,680 993 5,687
October 12,746* 9,271 T2.74 7,160 993 6,167 6,923 993 5,930
November 13,896* 9,954 71.63 7,688 993 6,695 7,433 993 6,440
December 14,451* 10,463 72.40 8,081 993 7,088 7,813 993 6,820
January 14,929* 10,768 72.13 Bi316 993 7,323 8,041 993 7,048
February 14,131% 10,447 73.93 8,069 993 7,076 7,801 993 6,808
March 13,560% 10,048 T74.10 7,760 993 6,767 7,503 993 6,510
Apr. 1-15 13,005% 9,57 73.59 Ty392 993 6,399 7,147 993 6,154
Apr. 16-30 13,005*% 9,571 73.59 74392 993 6,399 7,147 993 6,154
May 12,861% 9,512 73.96 7,346 993 6,353 7,103 993 6,110
June 12,505% 9,422 75.35 7,277 993 6,284 7,036 993 6,043
Crit. Period Avg. 9,957 73.053 T,T745 993 6,752 7,488 993 6,495
Annual Average 9,685 7,480 993 6,487 7,232 993 6,239

January Peak 14,929% 11,529% 11,148*%
Ftep 1 Critical Period Sept. 1936-Apr. 15, 1937 Crit. Per. Sept. 16, 1936 - Crit. Period Sept. 16, 1936 -

ril 15, ’
T4-Months 7-MonPEL! 15, 1937 7w EEL 15, 1937 g
=1

1/ Total firm load of Step 2 and Step 3 systems, computed for each system to have an average energy load equi-
valent to the average energy capability within the ceitical period and to bear a constant ratio, month by
months to the Pacific Northwest Area Load.

g/ Thermal requirement to meet Pacific Northwest Area Load plus the Canadian Entitlement of Step 1.

*  Figures so marked are peak megawatts. All other figures are monthly or semi-monthly energy in average megawatts.
BPA-BPR 6-23-66



TABLE 4

Estimated Distribution of
Canadian Average Annual Energy Entitlement
1967-68

Average Megawatts

One-Half Avg.
Avg, Ann, Ann, Usable
Average Annual Ener Usable Gain Gain
Projects Step ¢ Step 3 _giin _Allocation Allocation
Federal
Hungry Horse 100 100 - - -
Albeni Falls 2k 2L - - -
Grand Coulee 1,786 1,747 39 67 3L
Chief Joseph 1/ 1,029 1,009 20 3L 17
Ice Harbor 231 231 - - -
McNary 81 834 7 12 6
John Day 38 38 - - .
The Dalles 908 900 8 14 7
Bonneville 508 S04 b 7 3
Total Federal 5,65 5,387 78 13k 67
Non-Federal
Kerr 123 123 - - -
Thompson Falls 33 33 - - -
Noxon Rapids 220 220 - - -
Cabinet Gorge 131 131 - - -
Box Canyon 57 57 - - -
Wells 1/ 328 321 7 12 6
Rocky Reach 1/ 613 603 10 15 7
Rock Island 1/ 228 226 2 3 2
Wanapum 1/ 53k 526 8 1 7
Priest Rapids 1/ sLs5 538 7 12 6
Chelan 1/ Lé L6 - - -
Brownlee 285 285 - - -
Oxbow 133 133 - - -
Total Non-Federal 3,276 3,242 34 56 28
TOTAL 8,71 8,629 112 190 95

1/ Energy capabilities are adjusted for encroachments.

BPA - Branch of Power Resources

Power Capabilities Section
June 23, 1966



Estimated Distribution of
Canadian Dependable Capacity Entitlement

TABLE §

1967-68
Megawatts
One-Half
Nom, Prime  Dependable
Pwr. Gain Capacity
Prime Power Alloc. to Gain
Projects Step 2 Step 3 Gain Loss Project Allocation
Federal
Hungry Horse 212 212 - - - -
Albeni Falls 25 25 - - - -
Grand Coulee 1,366 1,292 Th - Tu 51
Chief Joseph 758 716 L2 - L2 29
Ice Harbor 169 169 - - - -
McNary 578 558 20 - 20 1k
The Dalles 609 588 21 ~ 21 1L
Bonneville L29 L6 13 - 213 s
Total Federal L, 146 3,976 170 - 170 17
Non-Federal
Kerr 151 151 - - - -
Thompson Falls 38 38 - - - -
Noxon Rapids 178 178 - - - -
Cabinet Gorge 111 111 - - - =
Box Canyon 61 61 - - - =
Wells 1/ 268 252 16 - 16 5 5
Rocky Reach : LL8 L23 25 - 25 17
Rock Island 1/ 221 212 9 - 9 6
Wanapum 1/ 318 300 18 - 18 12
Priest Rapids 1/ 362 343 19 - 19 13
Chelan 1/ 52 52 - - - -
Brownlee 269 269 - - - -
Oxbow 129 129 - - = —
Total Non-Federal 2,606 2,519 87 - 87 59
TOTAL 6,752  6,L95 257 - 257 176

1/ Energy capabilities are adjusted for encroachments.

BPA - Branch of Power Resources
Power Capabilities Section

June 23, 1966



TABLE 6

Adjustments for Estimated Encroachment -- Mid=-Columbia Projects
1967-68 Prime Power and Average Annual Energy

Average Megawatts

Step 2 Step 3
Prime Ann, Avg. Prime Ann. Avg.
Project mw mw mw mw
Chief Joseph 76 995 675 976
Encroachment from Wells +,2 %%_ +41 433
Net 758 1,02 Teé 1,009
Wells Eto 36§ 2193 354
Encroachment on Chief Joe 2 - - -
Net 113 iéﬂ 252 '5%%
Chelan L9 L3 L9 L3
Encroachment from R. R. _;g_ _Eg_ +3 _Eg_
Net 52
Rocky Reach 451 616 L26 606
Encroachment on Chelan - - - =3
Net EJ?E' BIQ' 23 803
Rock Island ].;g? 1§% ]‘.gg %
Encroachment from Wanapum 9
Net 221 212
Wanapum 3% 599 369 591
Encroachment from P.R. +17 +20 +17 +20
Encroachment on R.I. g_%g_ gﬁ 5-% 7}3’2‘
Net
Priest Rapids 379 565 360 558
Encroachment on Wanapum =17 =20 =17 -20
Net 362 gL5 303 538

BPA - Branch of Power Resources
Power Capabilities Section
June 23, 1966
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